Purpose To examine and describe perceived health status and depression symptoms among Acute Coronary Syndrome (ACS) survivors, and to examine their relationship during survivors' recovery phase. Methods A prospective design was used to test changeability of the key variables over a 1-month period for a cohort group of 82 post ACS patients, prior to their hospital discharge (Time 1) and at 4 weeks post discharge (Time 2). The revised version of Short Form-12 Health Survey and Beck Depression Inventory were used to measure the perceived health status and depression symptoms. The data were collected between 2003 and 2004. Results Perceived health status including mental health and physical health significantly improved over the 4-week period (t = −2.58, p < .05). Perceived health status during the hospitalization and length of hospital stay were significant predictors of depression symptoms during the early recovery phase. Conclusions Patients' own perceptions about their health status need to be closely evaluated during the hospitalization in order to reduce the occurrences of later depression symptoms. Consequently, reducing depression symptoms and improving perceived health status should be addressed both in acute and chronic phases of ACS. [Asian Nursing Research 2010;4(4):174-184] 
INTRODUCTION
Numerous studies have suggested a strong association between depression in cardiac patients and their future cardiac events, (impaired) quality of life, and even mortality (Brown et al., 1999; Frasure-Smith et al., 2000; Milani & Lavie, 2007; Pennix et al., 2001 ).
In particular, depression at the time of hospitalization was reported to be associated with higher cardiac deaths in coronary patients (Barefoot et al., 1996) . Acute coronary syndrome (ACS) that describes either myocardial infarction or unstable angina is a lifethreatening experience for patients (American Heart Association, 2008) . Therefore, the ACS recovery phase is critical for attaining the most optimal recovery outcomes. Impact of the acute cardiac event on the patients' early recovery phase is different from that of other chronic diseases. The shortened hospital stay (Januzzi, Stern, Pasternak, & DeSanctis, 2000) and learning of new medical regimen and instruction upon discharge (regarding medication adherence and lifestyle modifications) can be very challenging to ACS patients and their families. As the time after the hospital discharge can be critical as well as stressful, the patients' perspectives during this recovery phase need to be better understood.
Given the accumulating evidence that depression may contribute to poor medication adherence (Rieckmann et al., 2006) and less compliance to risk factor modification (Januzzi et al., 2000) , it is important to detect the symptoms of depression in the ACS survivors as early as possible. According to Salisbury (1996) , the first 4 weeks following the hospital discharge is considered to be the most "critical window" for recovering patients. Since major adjustments resulting from cardiac events are made during this time, the patients tend to display high levels of vulnerability and dependency as they are often challenged by the health care providers to make multiple, simultaneous lifestyle changes which may further add to their anxiety and uneasiness. Nonetheless, some patients do adjust successfully, expanding their lives to achieve their full state of function despite unfamiliar life changes and living with unpredictable cardiac illness; on the other hand, there are those who fail to adjust to changes after ACS, experiencing depression and a worse state of health than they had prior to the cardiac event.
Previous studies mainly focused on depression symptoms and their negative health outcomes among ACS survivors. Perceived health status was often interchangeably used as quality of life, and it was studied as an outcome of depression in those who had ACS (Thombs et al., 2008) and those who had stable coronary artery disease (Ruo et al., 2003) . Ruo et al. reported that participants with depression symptoms were more likely than those without depression symptoms to report mildly diminished quality of life and fair or poor overall health in a cross-sectional study of 1,024 adults with stable coronary artery disease. Thombs et al. found that only patients with persistent depression symptoms were at risk for poorer physical health in a prospective study of 425 patients with ACS. However, perceived health status can be proposed to predict depression symptoms, a coping outcome, based on the Transactional Model of Stress and Coping (Lazarus, 1966; Lazarus & Folkman, 1984) . Demographic characteristics as well as clinical characteristics may influence the relationship between perceived health status and depression symptoms. That is, perceived health status, subjective interpretations of stressors (e.g., ACS), can influence depression symptoms after ACS.
Individuals can perceive a life-threatening cardiac event in different ways, and such variations in subjective interpretations of the stress-inducing event (rather than the event itself) can be the main determinant of subsequent emotional and behavioral responses (Wenzel, Glanz, & Lerman, 2002) . The patients' view of their own health status can become valuable information for health care providers since individuals' perceptions are amenable to change with personalized interventions based on accurate assessments and appropriate approaches. Therefore it is important to examine perceived health status among ACS survivors. Also, it is worth examining whether the perceived health status during hospitalization can predict the severity of depressive symptoms among ACS survivors after their hospital discharge. Thus, the purposes of the present study were to better understand ACS survivors' state of perceived health status and to examine the relationship between perceived health status and severity of depressive symptoms during the survivors' recovery phase.
Specifically, the objectives were to investigate (a) the relationship among demographic characteristics such as age, gender, and marital status and ACS patients' perceived health status and depression symptoms prior to their hospital discharge (Time 1) and at 4 weeks post discharge (Time 2), (b) the influences of clinical backgrounds including diagnosis and length of hospital stay on perceived health status and depression symptoms at Time 1 and Time 2, (c) changes in the patients' health status and depression symptoms from Time 1 to Time 2, (d) the relationships among the health status and depression symptoms in ACS patients at Time 1 and at Time 2, and (e) the predictability of perceived health status at Time 1 for depression symptoms at Time 2.
METHODS

Design
A prospective design was used to test the changeability of the key variables over a 4-week period and the predictability of the perceived health status during the hospitalization for depression symptoms 4 weeks after the hospital discharge. The data were collected at two different times; prior to hospital discharge and four weeks after the discharge.
Sample and setting
A convenient sample was obtained through the inpatient cardiology units of a major Midwestern university health care system in the United States. ACS patients in the recovery phase who were approaching hospital discharge were the target population. The eligibility criteria included being documented to have ACS, being at least 18 years of age, and being able to speak, read, and write English. The exclusion criteria included having other moderate to serious cardiac illness or being scheduled for coronary artery bypass graft (CABG) surgery within a month, having cancer or stroke, or having mental impairment or diagnosis of acute psychiatric disorders that impair cognitive ability to respond to questionnaires.
Based on a power analysis (Hintze, 1996) , a minimum of 80 (p < .05) was considered adequate for the total sample size to detect a 10% increase in depression symptoms by a predictor after controlling for the demographic variables. Also, this sample size was reasonable to fulfill the requirement of multiple regression according to the formula recommended by Tabachnick and Fidell (2001) : N > 50 + (8 × no. of independent variables to use); in this case, demographic variables and perceived health status. A total sample size of 100 was estimated when taking into account the potential attrition rate over the 4-week period. Although racial diversity was not achieved due to the location of data collection (having a majority of Caucasians), participants from different racial backgrounds were approached and encouraged to participate. The sample for the current analysis comprised of 82 patients who completed the questionnaire prior to hospital discharge (Time 1) and who also returned the mailed questionnaire four weeks after the discharge (Time 2). The retention rate was 82%. A chi-square test showed that the participants who did not respond to the mailed questionnaire 4 weeks after discharge (Time 2) did not differ from those who responded by gender, ethnicity, marital status, education level, or annual household income. Two-sample t tests showed significant differences in total Beck Depression Inventory (BDI) and health status at Time 1, but not in age between the participants who responded and those who did not at Time 2. Those who responded at Time 2 had better health status (427.62 vs. 286.56) and lower depression symptoms (10.43 vs. 16.61) at Time 1. Although it was not statistically significant, the non-respondents were more likely to have had a history of depression (p = .067) and a prescription of antidepressants prior to hospitalization (p = .067).
Data collection Data collection occurred between December 2003
and September 2004. The recruitment process and data collection at Time 1 and Time 2 were explained in detail in an earlier paper (Shin, Hagerty, & Williams, 2010) . In short, participants returned their completed Time 1 questionnaires to the investigator before the hospital discharge and then four weeks later, mailed the completed Time 2 questionnaires to the investigator.
In order to encourage participation throughout the study period, a follow-up call was made, a postcard was sent, and a gift card valued at $5 was mailed to all participants at Time 2 to express appreciation for their involvement. This study was approved by the institutional review board of a major Midwestern university in the United States. Confidentiality of the data and participants' privacy were maintained throughout the study.
Measures
The Short Form-12 version 2 (SF-12v2) Health Survey was used to measure perceived health status and the revised version of the Beck Depression Inventory (BDI-II) was administered to measure depression symptoms in patients. Depression symptoms are operationalized as scores on the BDI-II, ranging from no symptoms to severe symptoms; with depression symptoms assumed to be an undesirable coping outcome following an ACS event. Perceived health status is operationalized as scores on the SF12v2. Patients' sociodemographic information (e.g., age, gender, marital status, education, annual household income and employment status) was collected at Time 1 along with the data from the BDI-II and the acute form of the SF-12v2 (1-week recall). Participants' clinical information such as diagnosis, interventional and/or diagnostic procedures performed during the hospitalization, past medical history including depression, post ACS complications, and length of hospital stay were obtained by medical chart review at Time 1. At Time 2, the BDI-II, the SF-12v2 standard form (4-week recall), and a followup questionnaire, that included items regarding recurrence of ACS and the use of antidepressant medication, were administered.
Beck Depression Inventory-revised version
This instrument focuses on patients' attitudes toward themselves and evaluates 21 indications of depression in emotions, behaviors, and somatic symptoms. Each item is rated on a 4-point intensity scale and a total score ranges from 0 to 63, higher scores indicating experiencing of more severe depression symptoms. The BDI-II (Beck, Rush, Shaw, & Emery, 1979) measures stable states by referring to "the past week" rather than to one single day. Updated guidelines (Beck, Steer, & Brown, 1996) for cutoff points are given: in general, scores of less than 14 indicate no or minimal depression; 14-19 mild depression; 20-28 moderate depression; 29 or more indicate severe depression although it does not provide a clinical diagnosis of depression. In this study, the BDI-II at Time 1 was reliable with a coefficient alpha of .92 which is consistent with ranges found in the literature (.78-.93; Beck, Steer, & Garbin, 1988) . Also, the BDI-II indicated satisfactory test-retest reliability (g = .72, p = .01) during the 1-month interval.
The Short-form (SF)-12 Health Survey-version 2
The 36 Short-Form (SF-36) health survey has often been administered to cardiac patients. It has been increasingly used to examine clinical outcome of health status, functional status, and health related quality of life (Brown et al., 2000; Chin & Goldman, 1998; Daly et al., 2000; Milani & Lavie, 2007; Thombs et al., 2008) . The SF-12, a subset of items from the SF-36 which has been well established in measuring functional health status and outcomes, is proven to be a measure with sound psychometric properties (Ware, Kosinski, & Keller, 1996) , and thus, rapidly replacing the SF-36 as the instrument of choice. Improved question wording and simplified response categories in the SF-12 version 2 (SF-12v2) make them easier to understand and administer, in comparison with the original version. Because of the possible burden to patients in completing lengthy questionnaires, the SF-12v2 was the more practical alternative to the SF-36v2 to monitor overall perception of functional health status including indicators of mental health and physical health. The SF-12v2 yields comparable estimates of summary scores with higher scores indicative of better health. The SF12v2 form is available in two recall period forms: acute (1-week) and standard (4-week). In this study, the Cronbach's coefficient alpha was reliable (alpha = .81 at Time 1, alpha = .88 at Time 2). The test and retest reliability of the SF-12v2 was a Pearson correlation coefficient of .62 (p = .01) for the 1-month interval.
Data analysis
Descriptive statistics were estimated for all study variables. Independent sample t tests and one-way analysis of variance tests were conducted. Paired t tests were conducted on the levels of health status and depression symptoms at each evaluation. Pearson correlation coefficients were computed among study variables. The effects of demographic characteristics, clinical backgrounds, and perceived health status at Time 1 on depression symptoms at Time 2 were evaluated using hierarchical multiple regression analyses.
RESULTS
The mean age of participants was 63 years (SD = 11.2, range 34-86) and 53.7% were men. The majority was married (69.5%) and Caucasian (91.5%). A little less than half of the participant completed at least college level education (45.6%). Annual household income levels in about half of the participants (47.9%) were $40,000 and or less. About 42.7% were retired and 37.8% were employed either full-time or parttime. About one fifth (22%) had a history of depression and 23% had prescriptions of antidepressants.
Over one-third of the participants (36.6%) were diagnosed with myocardial infarction and 30.5% were diagnosed for the first time. Those who showed mild to severe depression symptoms were 29.3% at Time 1 and 25.6% at Time 2.
Differences in perceived health status and depression symptoms based on the demographic background Scores of SF-12v2 indicating perception of functional health status and total scores of the BDI-II indicating depression symptoms were compared based on the demographic background of patients such as their age, gender, marital status by using independent samples t tests (Table 1) . Patients who were younger than 65 years of age showed significantly higher scores in the BDI-II than those who were 65 years of age 
Differences in perceived health status and depression symptoms based on clinical backgrounds
The influences of clinical background factors on depression symptoms and perceived health status were compared based on having a history of depression, taking antidepressants, the type of diagnosis, presence of complication during hospitalization, and the length of hospital stay (Table 2) . Those who had a history of depression and had a prescription of antidepressants showed significantly higher depression symptom scores and worse perceived health status at Time 1 and Time 2. There were no significant differences in depression symptom and perceived health status among patients who were diagnosed with unstable angina, non ST-elevation myocardial infarction (non-STEMI), or ST-elevation myocardial infarction (STEMI), and between patients with complications 
Relationship between perceived health status and depression symptoms
In order to test the nature of the relationship between perceived health status and depression symptoms, Pearson product-moment correlation coefficients were used to measure the degree of linear associations between these variables. The perceived health status that indicates the functional status of mental health and physical health were negatively associated with depression symptoms and these relationships were statistically significant at Time 1 and at Time 2 (see Table 4 ). In other words, the patients who view their own health status as high and functional were less likely to experience depression symptoms during the hospitalization and after the discharge. The correlation between mental health and depression symptoms was even stronger (r = −.70 at Time 1; r = −.76 at Time 2) than that between physical health and depression symptoms (r = −.44 at Time 1; r = −.42 at Time 2). Because the Pearson correlation does not adjust for the effects of covariates on the observed relationships between perceived health status and depression symptoms, these findings should be interpreted with caution. Note. HS = health status; MH = mental health; PH = physical health; DS = depression symptoms. That is, length of hospital stay and perceived health status during hospitalization had negative independent effects on depression symptoms a month later (see Table 5 ). Those who stayed 2 days or less and those who viewed their health status worse during hospitalization had higher depression symptom scores a month later.
DISCUSSION
One hundred post ACS patients participated in Time 1 and 82 patients remained in Time 2, 4 weeks later. The 82 patients who participated at both Time 1 and Time 2 indicated significantly better health status and less depression symptoms at Time 1 in comparison to those 18 nonrespondents at Time 2. The ACS patients younger than 65 years of age showed higher depression symptom scores than their older counterparts during their hospitalization as well as their recovery phase. Generally, increased age is known to be associated with higher depression scores because with advanced age they are likely to live alone, have fewer coping resources and intimate relational support (Conn, Taylor, & Abele, 1991) . However, many survivors in the younger age groups might experience more stress from extensive changes in more areas of their lives and make more serious efforts toward adjustment in post ACS period than survivors in the older age group who are retired and possibly less active than younger survivors. Milani and Lavie (2007) also reported that a mean age among the depressed was significantly lower than that of the nondepressed patients who had participated in a cardiac rehabilitation after a coronary event.
Some of the demographic characteristics appeared to be associated with depression symptoms during recovery phase when the differences in depression symptoms were examined based on demographic characteristics using independent sample t tests. For example, married patients or those who had a higher annual household income or Caucasian patients reported significantly lower depression symptom scores than their counterparts. However, marital status, race, and annual household income did not reach significance when they were examined along with perceived health status in the hierarchical regression.
Seriousness of illness such as diagnosis of ACS (e.g., unstable angina, non-STEMI, or STEMI) did not affect depression symptoms and the perception of patients' health status during their hospital stay and at four weeks after the discharge. Similarly, the presence of complications did not have an impact on the perception of the ACS patients' health status and depression symptoms. However, the findings of depression symptoms regarding its significant relationships to the length of hospital stay in patients were unexpected.The patients who were hospitalized longer than two days reported lower depression symptom scores than their counterparts at both Time 1 and Time 2. Considering the fact that sicker patients with complications are likely to stay longer and receive additional and/or closer attention and care from their health care providers, it appears that the current health care trend aiming at shorter hospital stay for ACS patients (Januzzi et al., 2000) might prevent health care providers from finding the patients in high risk of depression symptoms among those who appear to be physically ready for discharge. Therefore, health care providers should not rely only on disease severity or physical condition to anticipate problems with psychosocial adjustment; it should be noted that these factors do have impact on the psychosocial recovery after ACS event (Chiou, Potempa, & Buschmann, 1997; Creed, 1999) . Perceived health status was significantly improved from Time 1 to Time 2, but depression symptoms were not. In spite of this, perceived health status at Time 1 still predicted depression symptoms after 4 weeks. Based on the findings that perceived health status during hospitalization may, in part, account for depression symptoms, the undesirable coping outcome at Time 2, health care providers should be more keen to patients' perception of their health status following ACS, closely monitoring the patients during hospitalization, to reduce later depression symptoms. Also, the patients who display depression symptoms during the hospitalization might continue to be at a greater risk for suffering not only from depression symptoms, but also from a poor perception about their health status. Barefoot and colleagues (1996) reported that depression at the time of hospitalization was associated with higher cardiac deaths in coronary patients. The urgency and importance of early detection for depression symptoms along with evaluation of patients' health status cannot be emphasized enough.
In this study, the rates of depression symptoms reported at Time 1 and at Time 2, as well as the rates of past medical history of depression were higher than the ones reported in the literature (Glassman et al., 2002; Milani & Lavie, 2007) , consistent with the growing evidence suggesting a strong association between depression and coronary heart disease (Brown et al., 1999; Frasure-Smith et al., 2000; Penninx et al., 2001) . Given that 18 nonrespondents showed more depression symptoms at Time 1 than their counterparts, their decline to respond at Time 2 may indicate that the possibility of higher prevalence of depression symptoms at Time 2. However, no one was newly diagnosed with depression, newly prescribed with antidepressants, nor referred to a psychiatrist or counselor after the discharge. These findings deserve health care providers' immediate attention to the need of a routine screening during hospitalization to identify those who are suffering from depression symptoms in the early recovery phase of ACS and to detect those who are more prone to developing depression over time. For those identified patients, follow-up evaluations and closer surveillance aiming for more favorable outcomes will be necessary.
Study limitations
The findings are limited by the homogeneous sample. In spite of efforts to recruit minority participants, the majority of participants were Caucasians who were hospitalized in a major academic medical center in the Midwest in the United States. Thus, the results of this study may not be generalized to other populations. Other limitations are the convenience sample, loss of participants for the follow-up (Time 2), and the use of self-report measures.
CONCLUSIONS
Although depression symptoms did not worsen over the 1-month period in this study, the prevalence of depression symptoms in the ACS patients raises critical concerns regarding the current clinical management for post ACS depression. Moreover, as the average length of hospital stay for patients with major coronary events continues to decrease, the opportunities for early identification of symptoms and signs of incipient depression diminish.Therefore, decreasing the coronary patients' risks for depression should be addressed as a critical issue in both the acute and recovery phases. In addition, because the perceived health status associated with ACS event may account for the patients' depression symptoms, the post ACS patients' perceived health status during hospitalization should also be closely monitored to reduce depression symptoms.
